Despite ongoing concerns regarding the prescription opioid epidemic, these medications remain the mainstay of postsurgical pain management. The period after surgical admission represents a potentially vulnerable time when a patient may be using opioids for the first time in an unsupervised setting or require an escalation of their chronic opioid dose. The objective of this study was to determine the frequency of opioid overdose after surgical discharge.
Results | The cohort consisted of 1 305 715 patients undergoing an operation who met all inclusion criteria (Table) . The mean age was 48.2 years (SD, 15.7) and 68.8% were women. Of the total patient sample, 134 were found to have an opioid overdose within 30 days of surgical discharge (0.01%). The frequency of overdose decreased over time after the operation with 10.3 overdoses (95% CI, 8.7-12.2) per 100 000 surgeries within 30 days after surgical discharge and 3.2 overdoses (95% CI, 2.3-4.3) per 100 000 surgeries within 61 to 90 days after surgical discharge (P < .001) (Figure) . The frequency of overdoses increased with increasing amounts of preoperative opioid use with 2.8 overdoses (95% CI, 1.9-4.1) per 100 000 surgeries for opioid-naive patients within 30 days of discharge and 142.5 overdoses (95% CI, 100.4-202.2) per 100 000 surgeries for patients taking more than 100 mg of daily morphine equivalents (P < .001). Overdose rates varied by surgical procedure, with the highest rates observed in patients undergoing lower extremity amputation and spinal fusion.
Discussion | This study demonstrated that opioid overdose after surgical discharge was rare. Patients were at risk of experiencing an overdose after leaving the hospital, especially in the first month. Furthermore, patients using high quantities of opioids preoperatively were at a heightened risk compared with those not receiving high-dose opioid therapy prior to the operation.
Limitations of this study include a lack of information on fatal opioid overdoses outside of the hospital, although this proportion is likely to be small. 2, 3 Additionally, the overdose codes that were used favored specificity over sensitivity, which may mean that the rates may underestimate the true incidence. 4 Patients could have used diverted or nonprescribed opioids, which would not have been captured in the database. The study did not address the initiation of opioid-use disorders after the operation, which is an important consideration when assessing the safety of these medications. The last year included in the study was 2015 and thus the results may not be reflective of current patterns or practice. The use of a commercial insurance database limits generalizability to other populations especially those older than 65 years. Author Contributions: Drs Ladha and Bateman had full access to all of the data in the study and take responsibility for the integrity of the data and the accuracy of the data analysis. Concept and design: Ladha, Gagne, Huybrechts, Bateman. 
Persistent Opioid Use After Wisdom Tooth Extraction
In 2004, wisdom tooth extraction was performed in an estimated 3.5 million patients. 1 Patients undergoing wisdom tooth extraction are predominantly young and healthy and routinely receive a postoperative opioid prescription. 2 Opioid-naive patients are at risk for persistent opioid use after elective surgery 3, 4 ; to our knowledge, the risk following dental procedures has not been assessed. We investigated the association of filled perioperative opioid prescriptions with persistent use of prescription opioid medications following wisdom tooth extraction.
Methods | The University of Michigan institutional review board deemed this study of deidentified data exempt from review and informed consent. Patients aged 13 to 30 years who underwent wisdom tooth extraction defined by tooth number were examined in the Truven Health MarketScan Commercial and Dental database (July 1, 2009-December 31, 2015).
The MarketScan database contains deidentified insurance claims for enrollees of self-insured employers and health plans and includes 43 million to 55 million beneficiaries annually from 50 states. Patients were excluded for lapse in enrollment, having an opioid prescription filled within 6 months preoperatively, or having an additional anesthetic or dental procedure within the year after surgery. 3, 4 Filled prescriptions were identified from pharmacy claims by matching generic drug names with National Drug Codes. The exposure was a filled perioperative opioid prescription (≥1 opioid prescription filled from 7 days before the procedure to 3 days following tooth extraction) and the primary outcome was persistent opioid use (≥1 opioid prescription filled during postprocedure days 4-90 and 91-365). 3 Any opioid prescriptions filled after 3 days are unlikely to represent the perioperative prescription. All estimated models controlled for patient demographics, tooth impaction, medical comorbidities, mental health and chronic pain diagnoses, 4 and prescriptions filled within the past year. Dry socket was excluded due to low event rate. Statistical analyses were performed using χ 2 analyses and multivariable logistic regression to estimate the association between a perioperative opioid prescription filled and persistent opioid use using 2-sided tests with P value less than .05 for significance (SAS software [SAS Institute], version 9.4). For clinical interpretability, the predicted rate of persistent opioid use was estimated for patients who filled or did not fill opioid prescriptions using the regression model that was adjusted for all known patient characteristics.
Results | Among 70 942 patients who underwent wisdom tooth extraction, 56 686 patients filled and 14 256 patients did not fill a perioperative opioid prescription. Hydrocodone was the most common (70.3%), followed by oxycodone (24.3%). Compared with patients who did not fill an opioid prescription, patients who filled an opioid prescription were more often younger and female with higher rates of chronic pain, depression, anxiety, preoperative prescription use, and tooth impaction (Table) . Error bars indicate 95% CIs. a Overall opioid overdose rate per 100 000 operations within 30 days of hospital discharge.
Letters
